Design and synthesis of highly potent and selective melanotropin analogues of SHU9119 modified at position 6.
The melanocortin receptors are involved in several important physiological functions. The potent and enzymatically stable analogues MT-II (Ac-Nle-c[Asp-His-DPhe-Arg-Trp-Lys]-NH(2)) and SHU9119 (Ac-Nle-c[Asp-His-DNal(2')-Arg-Trp-Lys]-NH(2)) are important ligands of these receptors but are relatively nonselective. To differentiate between the physiological functions of these receptors, agonists, and antagonists with improved receptor selectivities are needed. We report here analogues of the well-characterized antagonist SHU9119 in which we replaced His(6) with conformationally constrained amino acids. By this structure-activity study we discovered two important compounds, PG-901 (Ac-Nle(4)-c[Asp(5)-Pro(6)-DNal(2')(7)-Arg(8)-Trp(9)-Lys(10)]-NH(2)) and PG-911 (Ac-Nle(4)-c[Asp(5)-Hyp(6)-DNal(2')(7)-Arg(8)-Trp(9)-Lys(10)]-NH(2)), characterized to be full agonists at the hMC5R (EC(50) = 0.072 nM and 0.031 nM, respectively), but full antagonists at the hMC3R and the hMC4R. We also demonstrated that the relative stereochemistry of the amino acid at the 6-position is critical for activity, and could play an important role in potency as well as in selectivity for the melanocortin receptors.